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ABSTRACT : PROBLEM TO BE SOLVED: To prevent the development of irregular color in the 

boundary part between scanning regions by dividing a region to be colored into plural 
scanning regions and imparting different amounts of ink to a part to be colored in the 
boundary part between the adjacent scanning.reglons and to other parts to be colored. 

SOLUTION: The device has a stage on which a transparent substrate as a constituent 
member of a color filter Is mounted and an ink jet head 1 which imparts Inks to parts to be 
colored on the substrate. The ink jet head 1 has plural nozzles for every color and a 
means of independently controlling the amounl of ink jetted from every nozzle. When ink is 
imparted to each part to be c6iored,-Jt is irpparted as mists and inks are simultaneously 
imparted to plural parts to be colored by using the ink jet head 1 having plural nozzles for 
every color. A region 2 to be colored is divided Into plural scanning regions 3 in the 
scanning direction of the ink jet head 1 and different amounts of ink are imparted to a part 
to be colored in the boundary part between the adjacent scanning regions 3 and to other 
parts to be colored. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the development of irregular 
color in the boundary part between scanning regions by dividing a 
region to be colored into plural scanning regions and imparting 
different amounts of ink to a part to be colored in the boundary part 
between the adjacent scanning regions and to other parts to be 
colored. 

SOLUTION: The device has a stage on which a transparent substrate 
as a constituent member of a color filter is mounted and an Ink jet " 
head 1 which imparts inks to parts to be colored on the substrate. The 
ink jet head 1 has plural nozzles for every color and a means of 
independently controlling the amount of ink jetted from every nozzle. 
When ink Is imparted to each part to be colored, it is imparted as mists a a 

and inks are simultaneously imparted to plural parts to be colored by 
using the Inkjet head 1 having plural nozzles for every color. A region 

2 to be colored is divided into plural scanning regions 3 in the scanning direction of the Inkjet head 1 and 
different amounts of ink are imparted to a part to be colored in the boundary part between the adjacent 
scanning regions 3 and to other parts to be colored. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claun(s)] 

[Claim 1] In the process which is the manufacture approach of the color filter which gives ink to the covering color part 
on a transparence substrate with an ink jet method, and forms the coloring section, and gives two or more liquid ink 
drops for every covering color part Ink is given at coincidence to two or more covering color parts using the ink jet 
head which has two or more nozzles for every color. The manufacture approach of the color filter which divides a 
coloring field into two or more scan fields parallel to the scanning direction of an ink jet head, and is characterized by 
setting up so that the amounts of ink given by the covering color part of the boundary section of an adjoining scan field 
and covering color parts other than this boundary section may differ at least. 

[Claim 2] The manufacture approach of a color filter according to claim 1 with the same ink jet head which colors an 
adjoining scan field. 

[Claim 3] The manufacture approach of a color filter according to claim 1 that the ink jet heads which color an 
adjoining scan field differ. 

[Claim 4] The manufacture approach of a color filter according to claim 1 of having the field where the scan field 
which performs the coloring process of each scan field by the scan of multiple times, can shift an ink jet head to an 

adjoining scan field side for every scan, and adjoins overlaps mutually. 

[Claim 5] The manufacture approach of a color filter according to claim 1 of adjusting the amount of ink which 
measures the amount of transmitted lights of the coloring section of the boundary section of the scan field which 
adjoins at least, and is given to each covering color part on a new substrate based on this measurement result. 
[Claim 6] The manufacture approach of a color fiher according to claim 5 of setting up the amount of targets of the 
amount of ink which asks for the relation of the variation of the amount of transmitted lights of the coloring section to 
the variation and this variation of the amount of ink given fi"om an Inkjet head beforehand, and is given to each 
covering color part based on the relation concerned. 

[Claim 7] The manufacture approach of the color filter according to claim 5 which considers the above-mentioned 
measurement result as evaluation of the irregular color of a measured color filter. 

[Claim 8] The manufacture approach of the color filter according to claim 1 which carries out the resin constituent 
stratification, gives ink to this covering color part with an ink jet method, and forms the coloring section of having the 
covering color part which has ink absorptivity on a transparence substrate. 

[Claim 9] On a transparence substrate, the resin constituent layer which falls or increases ink absorptivity by an optical 
exposure or an optical exposure, and heat treatment is formed, and optical exposure or optical exposure, and heat 
treatment are performed to the predetermined field of this resin constituent layer. The high covering color part of ink 
absorptivity, The manufacture approach of a color filter according to claim 8 of forming the non-coloring section with 
ink absorptivity lower than this covering color part, an ink jet method giving ink to the above-mentioned covering color 
part, coloring this covering color part, forming the coloring section, and making the whole resin constituent layer 
performing and hardening an optical exposure or heat treatment. 

[Claim 10] The manufacture approach of the color filter according to claim 1 which forms the septum member which 
encloses a covering color part, gives the ink hardened by energy grant to this covering color part with an ink jet 
method, gives energy, is made to harden this ink, and forms the coloring section on a transparence substrate. 
[Claim 1 1] The manufacturing installation of the color filter characterized by having a means to control independently 
the amount of ink which is the color filter manufacturing installation equipped with the stage in which a transparence 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.go 4/23/2004 



Page 2 of 2 



substrate is laid, and the ink jet head which gives ink to the covering color part on this substrate, and the above- 
mentioned ink jet head has two or more nozzles for every color, and carries out the regurgitation for every nozzle. 
[Claim 12] The color filter characterized by being manufactured by the manufacture approach of a color filter 
according to claim 1 to 10. 

[Claim 13] The liquid crystal device characterized by being the liquid crystal device which comes to pinch liquid 
crystal, and constituting one substrate using a color filter according to claim 12 between the substrates of a pair. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a color filter and manufacturing 
installation which give ink on a transparence substrate with an ink jet method, and form the coloring section. 
Furthermore, this invention relates to the hquid crystal device using the color filter by this manufacture approach, and 
this color filter. 

[0002] 

[Description of the Prior Art] Generally, a liquid crystal display is carried in a personal computer, a word processor, a 
pachinko play base, an automobile navigation system, small television, etc., and need is growing in recent years. 
However, the price of a Uquid crystal display is high and the demand to the cost cut has become strong every year. 
[0003] In order for the color filter used for a hquid crystal display to arrange each pixel (coloring section), such as red 
(R), green (G), and blue (B), to constitute it on a transparence substrate and to raise display contrast to the perimeter of 
each of these pixels fiirther, the black matrix for carrying out optical electric shielding is established. 
[0004] As the manufacture approach of a color filter, conventionally, there are a staining technique, a pigment-content 
powder method, an electrodeposition process, etc., and the approach of forming by print processes or tiie Inkjet method 
is further proposed fi*om the demand to a cost cut. However, in print processes, in order to repeat the process of an 
imprint and desiccation 3 times for every pixel of R, G, and B from the printing version and to form a color filter, there 
was a problem that a yield fell. 

[0005] On the other hand, about the Inkjet method, the approach of an ink jet method giving the coloring liquid 
containing the coloring matter of three colors of R, G, and B on a substrate, making JP,59-75205,A dry each coloring 
hquid, and forming the coloring section in it, for example is proposed. By such ink jet method, since each pixel of R, 
G, and B can be formed at one process, a large cost cut can be aimed at with simplification of a large production 
process. 
[0006] 

[Problem(s) to be Solved by the Invention] In the manufacture approach of the color filter by the ink jet method, as for 
a coloring process, time amount is sharply shortened by using the Inkjet head which has two or more nozzles for every 
color. However, when a color filter is formed using two or more nozzles, it is easy to produce the irregular color for 
every pixel, and it is visible to the concentration to which the boundary section of the scan field which sets a large-sized 
color filter by the number of a nozzle, divides into two or more scan fields, and adjoins when a coloring scan is carried 
out differs from other parts especially in many cases. 

[0007] The coloring field in the case (it draws) of dividing the above-mentioned coloring field into two or more scan 
fields, and giving ink and the relation of an Inkjet head are typically shown in drawing 1 . Among drawing, in the 
whole coloring field, and 3a-3c, a scan field and 4 show the scanning direction of an Inkjet head, and, as for la-lc, 5 
shows [ the ink jet head of each color of R, G, and B, and 2 ] the shift direction of an Inkjet head. In drawing 1 , 
making the scanning direction 4 in drawmg scan R, G, and the Bl set ink jet heads la-lc to each scan fields 3a-3c of 
the substrate which forms the coloring section of a color filter, ink is given to a predetermined covering color part from 
each nozzle, and the coloring section is formed. As shown in drawing 1 , when a large-sized substrate cannot give ink 
to the coloring field 2 whole only by migration of a scanning direction 4, the ink jet heads la-lc can be shifted in the 
shift direction 5 in drawing, and are made to scan again. Therefore, the coloring field 2 is divided into the scan fields 
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3a-3c by the shift position of the ink jet heads la-lc. Moreover, corresponding to each scan fields 3a-3c, the coloring 
scan of the coloring field 2 whole can also be performed in a short time by preparing three sets of sets of the ink jet 
heads la-lc, without shifting an ink jet head. 

[0008] Boundary A exists between the scan fields which adjoin in the case of which, and an irregular color tends to be 
observed by viewing in this boundary A and the circumference (boundary section) of it. It is possible that the pixels 
near [ concemed ] the boundary A differ as the cause in the pixel which is distant firom this boundary, and the following 
points. 

[0009] (1) In the boimdary section, the time lag which the pixel of a different field is colored, respectively is large. 
[0010] (2) Since the location of the nozzle which gives ink to the pixel of the boundary section is greatly separated also 
within the Inkjet head when shifting an Inkjet head and using it, the difference in the physical quantity of a liquid ink 
drop measure, an impact location, etc. which carries out the regurgitation is greater than the approaching nozzles. 
[001 1] (3) When using the set of a different ink jet head for every scan field, the difference in the physical quantity of a 
Uquid ink drop measure, an impact location, etc. which carries out the regurgitation firom the nozzle of a different ink 
jet head is greater than the nozzle of the same ink jet head. 

[0012] The approach of giving ink to the resin constituent layer which roughly divides and has ink absorptivity those 
with two kind and the first as the manufacture approach of the color filter using an ink jet method, coloring this resin 
constituent layer, and making it into the coloring section, and the second are the approaches of giving ink to the field 
surrounded in the septum section, hardening this ink itself, and making it into the coloring section. In each approach, 
the mechanism fi-om which the difference arising fi-om the above ink jet heads and nozzles causes an irregular color is 
presumed as follows. 
[0013] (The 1st approach) 

(a) Since the scan field which carried out the coloring scan previously has the time amount longer than the next scan 
field which results in the following process (the desiccation process of ink, and hardening process of a resin constituent 
layer) when shifting an ink jet head and using it, distribution of a coloring matter differs and affect observation by 

viewing. 

[0014] (b) It is immersed to the pixel which the component of ink adjoins exceeding the boundary section with time 

amount progress from a pixel, and affect distribution of the coloring matter in a contiguity pixel, and the coloring 

matter distribution in a contiguity pixel differs as a result, and affect observation by viewing. 

[0015] (c) The difference in an impact location affects the coloring matter distribution in a pixel, and affects 

observation by viewing. 

[0016] (The 2nd approach) 

(d) It becomes the difference in the thickness which is a pixel, and the difference in the amount of ink given produces a 
concentration difference, and affects observation by viewing. 

[0017] (e) The difference in an impact location produces the bias of thickness in a pixel, produces a concentration 
difference, and affects observation by viewing. 

[0018] In order to mitigate the effects of the irregular color of the boundary section including these factors, the method 
of the scan of multiple times performing the coloring process of 1 scan field, shifting an ink jet head a little for every 
scan, overlapping a part of adjoining scan field, and distributing the effect of the boundary section is effective. The 
coloring field in that case is typically shown in drawing 2 . Among drawing 2 , six are a duplication field and gave the 
same sign to the same member as drawing 1 . An ink jet head is shifted in the shift direction for every 3 scan deed and 
scan, overlapping adjoining scan field 3a and scan field 3b through the duplication field 6, and giving every [ of the 
required amount of ink / 3 / 1/] by one scan, respectively, as shown in drawing 2 . Consequently, ink will be given to 
each covering color part from three different nozzles. 

[0019] However, even if it does in this way and colors, in the duplication field concemed, a gently-sloping irregular 
color may be spatially observed by viewing. 

[0020] The purpose of this invention is to prevent the irregular color of the boundary section of the contiguity scan field 
generated by dividing a coloring field into two or more scan fields in the manufacture approach of the color filter by the 
ink-jet method using the ink-jet head which has two or more nozzles, and is to offer the color filter of the high quaUty 
by the manufacturing installation and this manufacture approach of using for this manufacture approach further, and 
offer the liquid crystal device which is excellent in color display using this color filter, 
[0021] 
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[Means for Solving the Problem] In the process which this invention is the manufacture approach of the color filter 
which gives ink to the covering color part on a transparence substrate with an ink jet method, and forms the coloring 
section, and gives two or more liquid ink drops for every covering color part Ink is given at coincidence to two or more 
covering color parts using the Inkjet head which has two or more nozzles for every color. It is the manufacture 
approach of the color filter which divides a coloring field into two or more scan fields parallel to the scanning direction 
of an ink jet head, and is characterized by setting up so that the amounts of ink given by the covering color part of the 
boundary section of an adjoining scan field and covering color parts other than this boundary section may differ at 
least. 

[0022] Moreover, this invention is the color filter manufacturing installation equipped with the stage in which a 
transparence substrate is laid, and the ink jet head which gives ink to the covering color part on this substrate, and the 
above-mentioned ink jet head has two or more nozzles for every color, and offers the manufacturing installation of the 
color filter characterized by having a means to control independently the amount of ink which carries out the 
regurgitation for every nozzle. 

[0023] Furthermore, it is the color filter characterized by manufacturing this invention by the manufacture approach of 
the color filter of above-mentioned this invention, and the liquid crystal device which comes to pinch liquid crystal 
between the substrates of a pair, and the liquid crystal device characterized by constituting one substrate using the color 
filter of this invention is offered, respectively. 
[0024] 

[Embodiment of the Invention] In this invention, the boundary section of an adjoining scan field means the field which 
the irregular color observed by viewing including the boundary and the circumference of the scan field which adjoins 
when it manufactures by the conventional manufacture approach tends to generate. Here, the case where divide into 
each covering color part to three scan fields, and ink is given to the transparence substrate with which the covering 
color part with a color [ each ] of 600 pixels was located in a line in the shift direction in the stripe pixel array is 
mentioned as an example, and is explained. In addition, in the following explanation, only the number of pixels of one 
color is shown for convenience. 

[0025] Drawing 3 is drawing showing the coloring field at the time of giving ink from the same nozzle for every 
covering color part, and giving ink by one scan about each scan field, respectively. Since 200 pixels of ink are given at 
a time in each scan field, Boundary A exists, respectively between the 200th pixel and the 201st pixel and between the 
400th pixel and the 401st pixel, and the field of the circumference t of it affects observation by viewing. When the 
color filter with an irregular color was observed, there were many to which an irregular color exists [ t ] in the range of 
about 10mm of both ends fi-om the physical location-boundary A. Tiierefore, it considers as the boundary section which 
starts the boundary section in the shift direction fi-om the boundary A of a scan field, and starts this invention in this 
range 10mm of both ends at least since almost all irregular color range is included when it is preferably defined as the 
range of 30mm still more desirably 20mm. 

[0026] Moreover, in drawing 3 , as well as the above when you give ink to each scan field by the scan of multiple 
times, let the range of 30mm be the boundary section still more desirably 20mm preferably 10mm to both ends a core 
[ the boundary A of an adjoining scan field ]. Moreover, any are sufficient even from a nozzle which is different in this 
case even from the nozzle with the same grant of the ink of the multiple times to each covering color part. 
[0027] Moreover, a part of adjoining scan field is overlapped, and by giving ink to drav^ing 4 by the scan of multiple 
times about each scan field, and being able to shift an ink jet head in the shift direction for every scan shows typically 
the coloring field in the case of giving ink from the nozzle to which the same number differs from the count of a scan in 
each covering color part. 6a and 6b are duplication fields among drawing. When the duplication fields 6a and 6b are 
made into 40 pixels for example, in the shift direction, it is considered that the boundary between scan fields is 40 
pixels of the duplication field concerned, and, therefore, the range of the boundary section is 30mm desirably 20mm 
preferably 10mm (t= in drawing) of both sides in the shift direction from the edge of this duphcation field and the 
dupUcation field concemed. 

[0028] Moreover, if the overlapping number of pixels is increased, substantially, it shall be considered that all coloring 
fields are the boundary sections, and they shall also include such a configuration in this invention. 
[0029] There is the 2nd approach of giving ink to the resin constituent layer which has ink absorptivity, giving ink to 
the 1st approach of coloring this resin constituent layer and making it into the coloring section and the field surrounded 
by the septum member, hardening this ink itself, and making it into the coloring section, as described above as the 
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manufacture approach of the color filter by the ink jet method concerning this invention. Each approach is listed to 
below and a desirable example is explained to it. 

[0030] (The 1st approach) As the 1st approach, more specifically On a transparence substrate, the resin constituent 
layer which falls or increases ink absorptivity by an optical exposure or an optical exposure, and heat treatment is 
formed, and optical exposure or optical exposure, and heat treatment are performed to the predetermined field of this 
resin constituent layer. The high covering color part of ink absorptivity, The method of forming the low non-coloring 
section of ink absorptivity, an ink jet method giving ink to the above-mentioned covering color part, coloring this 
covering color part, forming the coloring section, and making the whole resin constituent layer perform and harden an 
optical exposure or heat treatment is more desirable than this covering color part. 

[0031] An example of the process of this approach is shown in drawing 5 . Drawing 5 is process drawing at the time of 
using the resin constituent to which ink absorptivity falls by an optical exposure or an optical exposure, and heat 
treatment (or disappearance). Hereafter, each process is explained. In addition, (a) - (f) of drawing 5 is a cross section 
corresponding to following process (a) - (f), respectively. 
[0032] Process (a) 

The black matrix 12 is formed on the transparence substrate 1 1 . Although a glass substrate is generally used as a 
substrate 1 1, if it has need properties, such as transparency as a color filter, and a mechanical strength, it will not be 
limited to a glass substrate. 

[0033] Moreover, even if it forms a black matrix on this resin layer after coloring the resin constituent layer 13 after it 
forms the resin constituent layer 13 mentioned later or, there is especially no problem. Moreover, although the 
approach of forming a metal thin film by the spatter or vacuum evaporationo, and carrying out patterning according to a 
FOTORISO process as the formation approach is common, it is not limited to it. 
[0034] Process (b) 

On a substrate 1 1, it hardens by an optical exposure or an optical exposure, and heat treatment, and the resin constituent 
with which the ink absorptivity of an optical exposure part falls is applied, it prebakes if needed, and the resin 
constituent layer 13 is formed. As base material resin of such a resin constituent, although resin, such as acrylic, an 
epoxy system, and an amide system, is used, it is not limited to especially these. In order to advance crosslinking 
reaction according to concomitant use of light or light, and heat by these resin, it is also possible to use a photoinitiator 
(cross linking agent). As a photoinitiator, dichromate, a bis-azide compound, a radical system initiator, a cation system 
initiator, an anion system initiator, etc. are usable. Moreover, these photoinitiators can be mixed or it can also be used 
combining other sensitizers. Furthermore, it is also possible to use together photo-oxide generating agents, such as an 
onium salt, with a cross linking agent. In addition, in order to advance crosslinking reaction more, you may heat-treat 
after an optical exposure. 

[0035] Moreover, the methods of application, such as a spin coat, a roll coat, a bar coat, a spray coat, and a DIP coat, 
can be used for formation of the resin constituent layer 13, and it is not especially limited to it. 
[0036] Process (c) 

By performing pattern exposure in the resin constituent layer of the field shaded by the black matrix 12 using a photo 
mask 14, it is made to harden, ink absorptivity is reduced and the non-coloring section 15 is formed. In the field which 
was not exposed, ink absorptivity serves as the covering color part 16 high. Although the non-coloring section 15 is not 
necessarily required, the color mixture between the adjoining coloring sections can be prevented by making the low 
non-coloring section 15 of ink absorptivity intervene between the adjoining covering color parts 16. Although what has 
opening for stiffening the protection-firom-Ught part by the black matrix 12 is used for the photo mask 14 used here, in 
order that it may prevent tiie color omission in the part which touches the black matrix 12, it is desirable to use the 
mask which has opening narrower than the protection-fi-om-Ught width of face of a black matrix. 
[0037] Process (d) 

From the ink jet head 17, the ink 18 of each color of R, G, and B is given to the covering color part 16 according to a 
predetermined colormg pattem, and the coloring section (pixel) 19 is formed. In this invention, the amount of ink given 
for every covering color part is controlled. 

[0038] As ink used for coloring, it is possible to use a pigment system and a pigment system, and although liquefied ink 
and solid ink are usable, when using water color ink, it is desirable to form the resin constituent layer 13 with the high 
resin constituent of absorptivity. Moreover, it is ink solidified in ordinary temperature less than [ not only the thing of a 
liquid but a room temperature, or it ], and since a temperature control is performed for ink itself withm the limits of 30 
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degrees C - 70 degrees C and the viscosity of ink is controlled by the thing to soften at a room temperature, the thing 
which is a liquid, or the usual ink jet method in the stable range, that to which ink makes the shape of Uquid is suitably 
used at the time of the ink regurgitation. 

[0039] Furthermore, as an ink jet method, the bubble jet type which used the electric thermal-conversion object as an 
energy generation component, or the piezo jet type using a piezoelectric device is usable, and coloring area and a 
coloring pattern can be set as arbitration. 
[0040] Process (e) 

After drying ink if needed, an optical exposure is carried out all over a substrate, and the coloring section 19 is 
stiffened. You may heat-treat instead of an optical exposure. 
[0041] Process (f) 

A protective layer 20 is formed if needed. It is usable, if the inorganic film formed of a resin layer a photo-curing type, 
a heat-curing type, or Ught-and-heat concomitant use type, vacuum evaporationo, a spatter, etc. can be used as a 
protective layer 20, it has the transparency at the time of considering as a color filter and a subsequent ITO formation 
process, an orientation film formation process, etc. can be home. 

[0042] When using the resin constituent which ink absorptivity increases by an optical exposure or an optical exposure, 
and heat treatment (or manifestation) as a resin constituent, moreover, as such a resin constituent The system which 
specifically uses the reaction by chemistry magnification is desirable. As base material resin Hydroxypropylcellulose, 
By a thing or an acetyl group etc. which esterified the hydroxyl group of cellulosics, such as hydroxyethyl cellulose 
What was blocked ; Novolak resin, such as a thing (example: compound of polyvinyl acetate system etc.); cresol 
novolak blocked by a thing or an acetyl group etc. which esterified the hydroxyl group of giant-molecule alcohol, such 
as polyvinyl alcohol, and those derivatives, (Example: Compound of an acetic-acid eel roll system etc.) Although what 
blocked PORIPARA hydroxystyrene and the hydroxyl group of those derivatives for example, by the trimethylsilyl 
radical is used, this invention is not limited to these. 

[0043] In this invention, in order to make ink absorptivity produce a substantial difference by exposxu"e, it is desirable 
that the conversion rate to the hydrophilic group of a fimctional group convertible into a hydrophilic group is generally 
30% or more. As hydrophilic-group assay in this case, analyses of a spectrum, such as IR and NMR, are effective. 
[0044] Moreover, what is necessary is not to be limited to these and just to consist of a presentation which the ink 
absorptivity of an optical exposure part increases by an optical exposure or an optical exposure, and heat treatment as a 
result as a photoinitiator, although halogenation organic compounds, such as onium salts, such as triphenylsulfonium 
hexafluoroantimonate, and TORIKURORO methyl triazine, naphthoquinonediazide, or its derivative is used suitably. 
[0045] Moreover, when such a resm constituent is used, the black matrix formed on the transparence substrate can be 
used as a mask, and it can also expose except the field shaded by the black matrix by exposing fi-om a rear face. 
[0046] (The 2nd approach) Drawing 6 is process drawing of the 2nd approach, and gave the same sign to the same 
member as drawing 5 . Moreover, (a) - (d) of drawing 6 is a cross section corresponding to following process (a) - (d). 
[0047] Process (a) 

First, a septum member is formed on the transparence substrate 1 1 . When a septum member gave the ink mentioned 
later, it is a member for avoiding color mixture with the ink of an adjoining different color, and was made into the black 
matrix 22 which served as the protection-fi*om-light layer with this operation gestalt. As the black matrix 22 concemed, 
patterning is preferably carried out by the general photoUthography method using a black pigment content resist. This 
black matrix 22 gives ** ink nature preferably, in order to prevent that adjoining different ink is mixed, when the ink 
mentioned later is given. When the thickness of the black matrix 22 takes into consideration the above-mentioned 
septum operation and a protection-fi:om-Ught operation in this invention, 0.5 micrometers or more are desirable. 
Moreover, opening of this black matrix 22 is a covering color part concerning this invention. 
[0048] Process (b) 

From the ink jet head 17, the ink 23 of each color of R, G, and B is given according to a predetermined coloring pattern 
so that opening of the black matrix 22 may be buried. In this invention, the amount of ink given for every opening and 
every covering color part in the process concemed is controlled. 

[0049] The ink used by this invention is hardened by energy grant, and consists of a resin constituent which usually 
contains a coloring matter. A color and a pigment common as the above-mentioned coloring matter can be used, for 
example, anthraquinone dye, azo dye, triphenybnethane dye, and Pori methine dye ****** can be used as a color. 
[0050] Moreover, as resin used for ink, the resin hardened by heat treatment or optical exposure isoenergetic grant is 
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used. Specifically, the combination of a well-known resin and a well-known cross linking agent can be used as heat- 
curing mold resin. For example, acrylic resin, melamine resin, a hydroxyl group or a carboxyl group content polymer 
and a melamine, a hydroxyl group or a carboxyl group content polymer, a polyfunctional epoxy compound and a 
hydroxyl group or a carboxyl group content polymer, a fibrin reaction type compound and an epoxy resin, resol mold 
resin and an epoxy resin, amines and an epoxy resin, a carboxylic acid or an acid anhydride, an epoxy compound, etc. 
are mentioned. Moreover, as photo-curing mold resin, a well-known thing, for example, commercial negative resist, is 
used suitably. 

[0051] Various solvents can also be added to the above-mentioned ink. Especially, the mixed solvent of water and a 
water-soluble organic solvent is preferably used from the field of the dischargeability in an Inkjet method. 
[0052] Furthermore, in order to give the desired property other than the above-mentioned component if needed, a 
surfactant, a defoaming agent, antiseptics, etc. can be added and commercial water soluble dye etc. can be added 
fiirther. 

[0053] Moreover, if the regurgitation is possible also for what is not dissolved in water or a water-soluble organic 
solvent among the above-mentioned light or heat-curing mold resin to stabiHty, it will not matter even if it uses 
solvents other than water or a water-soluble organic solvent. Moreover, when using the monomer of the type which 
carries out a polymerization especially by light, it can also consider as the non-solvent type which dissolved the color in 
the monomer. 
[0054] Process (c) 

The ink 23 given to opening of the black matrix 22 is stiffened by heat treatment, an optical exposure, or its both, and 
the coloring section 24 is foraied. 
[0055] Process (d) 

A protective layer 20 is formed if needed. 

[0056] In the process (d) of the 1st approach which described this invention above, and the process (b) of the 2nd 
approach In case ink is given to each covering color part, the liquid ink drop given to each covering color part is made 
into plurality. Ink shall be given at coincidence to two or more covering color parts using the ink jet head which has 
two or more nozzles for every color. And a coloring field is divided into two or more scan fields parallel to the 
scanning direction of an ink jet head, and it has the description to set up so that the amounts of ink given at least by the 
covering color part of the boundary section of an adjoining scan field and covering color parts other than this boundary 
section may differ. Therefore, it has the stage in which the transparence substrate which is the configuration member of 
a color filter is laid, and the ink jet head which gives ink to the covering color part on this substrate, and this ink jet 
head has two or more nozzles for every color, and the thing equipped with a means to control independently the amount 
of ink which carries out the regurgitation for every nozzle is used for the manufacturing installation of the color filter of 
this invention. Hereafter, an operation gestalt is mentioned and the process which gives ink to a transparence substrate 
is explained concretely. 

[0057] (Operation gestalt 1) The production process of a color filter which has each color of 800 pixels in the shift 
direction of an ink jet head is mentioned as an example, and is explained. Drawing 7 is drawing showing the viewing 
area. In addition, in the drawing referred to in the following operation gestalten including this Fig., the same sign is 
given to the same part or same member as drawing 1 -4, and explanation is omitted. Moreover, the number of pixels 
shows only one color for convenience. 

[0058] In this operation gestalt, the 800-pixel coloring field 2 is trichotomized to the scan fields 3a-3c in the shift 
direction. A is the boundary of an adjoining scan field. A nozzle gives ink for this coloring field 2 by the scan of 
multiple times for every scan field, using 300 Inkjet heads each one color of every. In addition, the nozzle which gives 
the ink of multiple times is the same for every covering color part. Therefore, the nozzle which gives ink to the 
covering color part for the 300 pixels of every (for example, the 1st pixel, the 301st pixel, and the 601st pixel) shift 
directions is the same. 

[0059] By measuring the amount of ink beforehand breathed out from each nozzle, the amount of mk given from each 
nozzle adjusts a liquid ink drop independently for every nozzle so that the amount of ink given to each covering color 
part may become fixed. Thus, an irregular color may be observed through the fixture with which only one color can 
observe the formed color filter by ****** and the boundary sections 31a and 3 lb including Boimdary A. In such a 
case, for example, using a CCD camera etc., it photos two or more points at a time A circumference and the center 
section of the scan fields 3a-3c, respectively, and brightness is measured. 
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[0060] From the obtained brightness, the amount of ink given to the covering color part of each pixel of the boundary 
sections 3a and 3b is corrected. Since there is a possibility that a new irregular color may occur between the pixel 
which corrected the amount of ink in the color filter obtained after correction at this time, and the pixel which is not 
corrected, as for correction of the amount of ink, it is desirable to make it change with the locations of a pixel gently- 
sloping. 

[0061] Thus, according to the generating situation of an irregular color, a color filter without an irregular color can be 
manufactured by changing the amount of ink of the covering color part of the boundary section at least. 
[0062] (Operation gestalt 2) The example which divides and manufactures the same color filter as the operation gestalt 
1 to two or more scan fields which overlap mutually is explained. The coloring field is typically shown in drawing 8 . 
With this operation gestalt, the Inkjet head which has 206 nozzles for every color is used. Quadrisecting the coloring 
field 2, for scan field 3a, 206 pixels, and 3b and 3c are [ 230 pixels and 3d ] 206 pixels in the shift direction 5, 
respectively, and the duplication fields 31a-31c are 24 pixels, respectively. Ink is given to each scan fields 3a-3d by 
scan 3 times, respectively, and since an ink jet head can be shifted in the shift direction 5 for every scan as shown in 
drawing 2 , ink is given from three nozzles from which each covering color part differs. Therefore, each nozzle is 
repeated in a cycle of 206 pixel in the shift direction. That is, if ink is given from the same nozzle as the covering (1st 
pixel, 207th pixel, 413rd pixel, and 619th pixel) color part and the nozzle at the left end of an ink jet head is made into 
the 1st as shown in drawing 8 for example, ink will be given from the 25th, the 13th, and the 1st nozzle. Hereafter, this 
period is called the period of a pixel configuration. Therefore, if the amount of transmitted lights is investigated about 
the continuous pixel 206 pixels or more, the measured value of the pixel of 800 pixel of the whole can be presumed. 
[0063] As range which measures the amount of transmitted hghts, as shown in drawing 9 , the continuous range 51 of 
206 pixels or more over one boimdary (duplication field) 31a (or 31b, 31c) is desirable at least, but measuring range 
may be divided into the pluraUty beyond two or it of 5 1 a and 5 lb as shown, for example in drawing 10 . 
[0064] In addition, although measurement of the amount of transmitted Ughts of a scanning direction should just be 1 
pixels or more, it is desirable to choose two or more pixels of the location distant to some extent, and to average them, 
and it measures it 30 pixels or more desirably 10 pixels or more preferably. 

[0065] As for the color filter whose drawing 1 1 is the mimetic diagram of the measurement machine of the amount of 
transmitted lights and whose 44 41 in drawing is a CCD camera and an X-Y stage with 42 [ transparent / the light 
source and 43 ], and is a measurement board-ed, and 45, the driver of X-Y stage 43 and 46 are computers. 
[0066] Moreover, drawing 13 is the extention mimetic diagram of the color filter circumference at the time of the 
amount measurement of transmitted lights. The color filter concemed is obtained at the process of drawing 5 , and 47 in 
drawing is the lens of a CCD camera. At this time, it is desirable to carry out memory of the amount of transmitted 
lights of each pixel to a computer desirably as image data which consists of a unit smaller than a color filter pixel. The 
reason is that it can expand the selection width of face of processing, such as processing image data as data which took 
the amount distribution of ink in a pixel into consideration. 

[0067] The light irradiated from the substrate side of a color fiUer penetrates the pixel (coloring section 19) of a color 
filter, and is detected by CCD camera 41, the AD translation of the quantity of light is carried out, and memory is 
carried out to a computer 46. This amount of transmitted lights is reflecting strictly the amount of ink given to the pixel, 
when the pixel is colored homogeneity, but when a pixel has concentration distribution, it is expected that the amount 
of ink and the amount of transmitted lights do not correspond correctly. Therefore, the amount of transmitted lights can 
be measured and an irregular color can be prevented by adjusting the amount of ink according to the data of the 
obtained amount of transmitted hghts. The amount of grants of the ink to each covering color part may be determined 
by processing the data of this amount of transmitted lights as primary data depending on the magnitude and the form of 
a color filter pixel. 

[0068] Moreover, by asking for the rate of change of the amount of transmitted Hghts accompanying the rate of change 
of the amount of ink beforehand, it is also desirable to adjust the amount of ink so that the whole of each pixel may 
become the same amount of transmitted lights. 

[0069] any of the side which it set up so that a scanning direction might become parallel to either of the sides which 
constitute the periphery of a coloring field, as shown in drawing 8 , but constitutes the periphery of a scanning direction 
and the coloring field 2 in this operation gestalt as it is not limited to this especially in this invention and shown in 
drawing 13 ~ although ~ you may constitute so that it may not become parallel. 

[0070] Moreover, the quality judging of the irregular color of a color filter can also be performed to comcidence by 
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using the measurement result of the amount of transmitted lights of a color filter pixel for evaluation of an irregular 
color in this way, and when the judgment result concemed is a defect, the desired value of the amount of ink quickly 
given to each covering color part can be reset up. 

[0071] (Operation gestalt 3) This operation gestalt is the example constituted so that ink might be given to the scan 
fields 3a-3d set as the same number of pixels as the operation gestalt 2 fi-om an ink jet different, respectively. The 
coloring field is typically shown in dravying 14 . 

[0072] With this operation gestalt, as shown in drawing 14 , measuring range 51a-51c is set up so that all the boundary 
sections may be straddled at least, and all pixels are desirably measured in the shift direction. Moreover, about a 
scanning direction, 1 pixels [ 30 pixels or more ] or more 10 pixels or more are measured desirably preferably. 
[0073] (Operation gestalt 4) This operation gestalt gives the ink which used two ink jet heads alternately about the scan 
fields 3a-3d set as the same number of pixels as the operation gestalt 2. That is, 3d is colored with the respectively same 
ink jet head with scan field 3a, and 3c and 3b. Therefore, as the combination of a nozzle will be repeated in a cycle of 
412 pixel and shown in drawing 15 , ink is given to the pixel [ 407th ] covering color part firom the respectively same 
nozzle (the 25th, the 13th, and the 1st) with the 1st pixel. 

[0074] It is desirable to measure including the boundary section to which ink is given firom a different nozzle as a 
measuring range of the amount of transmitted lights of the pixel in the case of this operation gestalt, and it is desirable 
to measure 412 pixels or more which continues ranging over the duplication fields (namely, boundary) 6a and 6b as 
shown in drawing 16 . Moreover, it is good also as measuring range 51a and 51b divided so that the duplication fields 
6a and 6b might be straddled, respectively, as shown in drawing 17 . About a scanning direction, 1 pixels [ 30 pixels or 
more ] or more 10 pixels or more are measured desirably preferably. 

[0075] Next, the liquid crystal device constituted using the color filter of this invention is explained. Drawing 18 is the 
cross section of the operation gestalt of the active matrix liquid crystal component incorporating the color filter which 
formed drawing 19 of drawing 5 at the process of drawing 6 , respectively. In drav^ing 18 and dravying 19 , as for a 
common electrode and 63, the orientation film and 68 are liquid crystal compounds, and the orientation film and 65 
gave [ 62 / a substrate and 66 / a pixel electrode and 67 ] the same sign to the same member as drav^ing 5 and drawing 
6. 

[0076] Generally the liquid crystal device of color display sets a color fiUer side substrate (11) and a TFT substrate 
(65), and is formed by enclosing the liquid crystal compound 68. Inside one substrate of a liquid crystal device, TFT 
(un-illustrating) and the transparent pixel electrode 66 are formed in the shape of a matrix. Moreover, inside another 
substrate 1 1, a color filter layer is installed so that each coloring sections 19 and 24 of R, G, and B may arrange in the 
location which counters the pixel electrode 66, and the transparent common electrode 62 is formed on it at the whole 
surface. Although the black matrices 12 and 22 are usually formed in a color filter side, they may be formed in a TFT 
substrate side in a BM on-array type liquid crystal device. Furthermore, the orientation film 63 and 67 is formed in the 
field of both substrates, and a liquid crystal molecule can be made to arrange in the fixed direction by carrying out 
rubbing processing of these. 

[0077] A polarizing plate (un-illustrating) pastes the outside of substrates 1 1 and 65, respectively, and it displays by 
generally operating a liquid crystal compound as an optical shutter to which the permeability of back fight light is 
changed, using the combination of a fluorescent lamp (un-illustrating) and a scattered plate (un-illustrating) as a back 
light. 

[0078] In the liquid crystal device of this invention, the material, process, etc. can apply the technique of the 
conventional liquid crystal device about other configuration members that what is necessary is just to constitute using 
the color filter of this invention. 
[0079] 

[Example] (Example 1) In this example, it considered as the stripe pixel array and the color filter which has the pixel of 
800 pixel x3 color in the shift direction of an ink jet head was produced. 

[0080] First, in accordance with the process of drawing 5 , on the transparence substrate, the black matrix and the resin 
constituent layer were formed, pattem exposure was carried out, and the non-coloring section and a covering color part 
were formed. The ink jet head measured beforehand the amoimt of ink breathed out fi-om each nozzle using what has 
the nozzle of each 300 colors, and it adjusted the number of liquid ink drops so that the amount of ink given to each 
covering color part might become fixed. As the coloring field was divided in the shift direction to the scan field (each 
color of 300 pixels, 300 pixels, and 200 pixels) and one nozzle was equivalent to one covering color part, the covering 
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color part was colored. Then, the whole resin constituent layer was hardened and the color filter was obtained. 
[0081] When the obtained color filter was observed by viewing, it turned out that the boundary sections 31a and 31b 
which include the boundary A between scan fields about B (blue) pixel as shown in dravsdng 7 are thin. Then, using the 
CCD camera, it photoed 10mm angle area of the boundary section, and the other ten 10mm angle area at a time, 
respectively, and the brightness was measured. Consequently, it tumed out that the direction of the boundary sections 
3 1 a and 3 lb is bright. 

[0082] Then, it set up so that the pixel of the amount of ink nearest to Boundary A might increase 3%, and the amount 
of grants of the ink to each pixel for 24 pixels (width of face of 7.4mm) was corrected so that the augend of the amount 
of ink might become less gradually, as it separated from Boundary A. Similarly, the amount of ink was corrected also 
about R (red) pixel and G (green) pixel. About the color filter manufactured after correction, the irregular color of the 
boundary section was not accepted in viewing. 

[0083] (Example 2) A covering color part and the non-coloring section were formed in the resin constituent layer, like 
the example 1, as shown in drav^ng 8 , it quadrisected into the scan field which has the field which overlaps a coloring 
field mutually, and ink was given using the ink jet head which has the nozzle of each 206 colors. The number of pixels 
of the shift direction of a scan field was made into each color of 206 pixels, 230 pixels, 230 pixels, and 206 pixels, and 
the duplication field was made into 24 pixels. The scan gave ink to each scan field 3 times, and the Inkjet head was 
able to be shifted by 12 nozzles for every scan. 

[0084] The whole resin constituent layer was stiffened after the coloring process, and the amount of transmitted lights 
was measured about 300 pixels which continues about the obtained color filter ranging over one duplication field as 
shown in dravsdng 9 using the measurement machine of drawing 1 1 . It measured and averaged about 3 pixels left 1 
pixel about the scanning direction. Distribution with an amount [ of transmitted lights ] of B pixels is shown in drawing 
20 . As shown in drawing 20 , it tumed out that the amounts of transmitted lights differ greatly focusing on the 183rd - 
the 230th pixel whose color filter of this example is a boundary between scan fields. Then, based on the data 
concerned, the amount of ink grants to the covering color part of the pixel concerned was corrected so that the amount 
of transmitted lights of the 183-230th pixels might be set to 1.00. Similarly, the amount of transmitted lights was 
measured also about R pixels and G pixels, and the amount of ink grants was corrected. The irregular color by viewing 
was not accepted about the color filter manufactured after correction. 
[0085] 

[Effect of the Invention] As mentioned above, as explained, according to this invention, in the color filter divided and 
colored two or more scan fields, the irregular color generated in the boxmdary section can be prevented. Moreover, by 
incorporating this invention in a production line, it can respond to generating of an irregular color promptly, and a high 
yield can be maintained. Therefore, it becomes possible to offer cheaply the liquid crystal device excellent in the color 
display property using the color filter of this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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